The procedure for establishing the linear order of three genes on a single chromosome was first enunciated by Sturtevant (1913) :
If the linkage of A to C is the sum of the linkages of A to B and B to C, then B is between A and C, but if the linkage of A to C is the difference between the linkages of A to B and B to C, then C is between A and B.
In tetrad analy sis, another element enters the calculation since distance from the centromere can be determined even when considering only unordered tet rads (Lindegren, 1949) .
For example, if one considers three genes linearly ar ranged as in Fig. 1 , any two gene-pairs may segregate to form one of the three possible types of unordered asci:
viz., type I, AB, AB, ab, ab; type II, Ab, Ab, aB, aB; and type III, AB, Ab, aB, ab. If A/a and B/b segregate as type I, then the distal markers, A/a and C/c will segregate to form the same type as B/b and C/c, since each B is representative of an A (Fig. 1, a , b, c, d, e, f) . If A/a and B/b segregate as type II, and B/b and C/c also segregate as type II, then A/a and C/c will segregate as type I (Fig. 1, g ). If A/a and B/b segregate as type II, and B/b and C/c segregate as type III, then A/a and C/c will segregate as type III (Fig. 1, h ). If both A/a and B/b and B/b and C/c segregate as type III, then A/a and C/c may segregate as any of the three types (Fig. 1, i, j, k) . The latter three cases correspond to 2-, 4-, and 3 -strand double recombinations (as indicated by the arrows), and the frequency with which each occurs is denoted P, Q, and R, respectively. (
Since tetrad anylysis makes it possible to detect centromere linkage and since the distances of B from its centromere and C from its centromere may be added (to give a distance of B to C), we may consider three genes distributed among two chromosomes in the manner illustrated in Fig. 2 Consequently, the ordering principle is applica ble to genes distributed among two chromosomes, as well as genes on the same chromosome, and equations (1.3) hold equally well in either case. The equations also hold if there is preferential segregation among the centromeres in Fig. 2 , for the only necessary conditions for the validity of these equations are (a) an inter-regional independence in the number of recombinations (re gardless of the peculiarities of any single region), and (b) an assigned order.
Three genes of a prescribed order may be arranged in only three ways among the chromosomes.
Since there are three orders for three genes (dis regarding left and right) this amounts to nine arrangements.
There exists one more possible arrangement:
three genes, each on a different chromosome. Order cannot be defined for this arrangement.
These ten possible arrange ments are diagrammed in Fig. 3 .
In proceeding to determine the order of three genes, the probability distributions for the formation of the three types are written out for each two of three selected gene-pairs.
Each of the three possible orders is tested Fig. 3 
